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ROPE COMMAND STRUCTURE

16 BIT COMMAND WORD

8888XONXXXX
208 1 XURXXXXKXAAAX
88180000 XX XXX
281120000XXXXXXX
012022080 XXXXXXX
2121289088 XXXXXXX
211038088 XXXXXXX
211188888XXXXXXX
10220880aXXXXXXX
108100088dXXXXXX
19102002008 XXXXX
181 1OOOCXX AR XX
112008883 XXXXX
112102X XN XXX AX
1110000010111100
11110 AXXX

CONTENTS

FLOATING POWER SUPPLY START LEVEL, 12 BIT
FLOATING POWER SUPPLY SKIP K TIMES .125 Vv, 12 BIT
FLOATING POWER SUPPLY STOP LEVEL, 12 BIT
PPS1 START LEVEL, 7 BIT

PPS1 SKIP STEP, 7 BIT

PPS1 STOP LEVEL, 7 BIT

PPS2 START LEVEL, 7 BIT

PP52 SKIP STEP, 7 BIT

PPSZ STOP LEVEL, 7 BIT

PPS1,PPS2,HVPS1 ,HVPS2 ON/OFF-HI/LO, 6 BIT
GRID BIAS COMMAND, 5 BIT

MACRO COMMANDS

DIFP COMMANDS

FLOATING POWER SUPPLY CONTROL

TELEMETRY TEST

END OF COMMAND STRING

Al) commonds are passed to ROPE using MLDT Line 1.

MLDT Line 2 will not be used,
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Flooting Power Supply start laval:
BORAXXAXXXXNXYXXXX

Command |gbel _//

12 Dote bit defining FPS start level

N

Floating Power Supply Skip:
BOOITXXXXXXXXXXXYX

Command |abal _//

12 bits defining no. of skips

N

Floating Power Supply Stop:
00 1OXXNXXNAANXXXXXX

Command label _//

12 Data bits defining FPS stop level

L\\\\\\

PPS1 Start level:
021100000 X X X XXX

Command label _//
7 Data bits deflning PPS1 start level

PPS1 aklp step:
©@1920002000XXXXXXYX

Command {abel _//

7 Data bita defining no. of skips

PPS1 Stop level:
210100000 XXXXXXX

Command label _//
7 Bits defining PPS1 stop level

PPS2 Start level:
: 211000000 XXXXXXX

Command laobel _//

7 Bits defining PPS2 Start leve)
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PPS2 skip step:

11180000 X X XXXXX

Commond label _// ///

/
7 Data bits defining no. of skips -/

PPS2 Stop level:
1eodoe0ee XX XXXXX

Command |abel _// ///

7 bits defining PPS2 stop leval _//
PPS1, PPS2, HVPS1,HVPS2 ON/OFF_HI/LO:

1901000000 XXXXXX

Command label _//

PPS2 : 1

ON, @ = OFF
HVPS2: 1 m HI, @ = LO
HVPS2: 1 = ON, © = OFF
PPS1 : 1 = ON, @ = OFF
HWS1: 1 = HI, @ = L0
HVPS1: 1 = ON, © = OFF

Grid Bias command:

12100000008 XXXXX

Command label _//

Detector 5: 1 = 5V, @ = 1V
Detector 4: 1 = 5V, 8 = {V
Detector 3: 1 = &5V, @ = 1V
Detector 2: 1 = 5V, 0 = 1V
Detector 1: 1 = 5V, 0 = 1V

Macro command:
181 1 XX XXXXXAXAXXX

Command icbel _// 4

See appendix B.
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DIFP command: Rev F

1100002 @ X XX XXXXX
Command |abel _//

DIFP mode definition
Double data bit
Retard sweep definition
Defiection sweep definition
DIFP mode definition:
@ @ @: Standard onalysis mode.
Deflection sweep with a maximun of three

retard sweeps with analog peak detection.

98 1: Deflection only mode. 1 deflection sweep
with no retard sweep.

©@ 1 @: RPA mode., Deflection plates set to defined
value, 4 retord sweeps run at defined intervals.

@1 1: Electrometer mode. Deflectlon plates set to
defined value. No retard sweeps. Data Is taken
for BOO ms.

1 @ 8: Test mode @ for "stenderd analysis’ mode of
operation. 1 deflection sweep with a maoximum
of 8 retard sweeps. 2048 bytes of data.

12 1: Test mode 1 for 'deflection only*' mode of
operation. 1 deflection sweep with no retard
sweeps. 2048 bytea of data.

11 9: Teat mode 2 for 'RPA' mode. Deflection plates
set to defined value. 4 retard sweeps run at
defined intervals, 2848 bytes of data.

1 1 1: Test mode 3 for 'electrometer’ mode. Deflection
plotes net to defined valua. No retard sweeps.
Dato token for BGO ma. 2048 bytes of data.

Double data bit:
a: Single data mode gives 256 bytes of data
for eoch cycle of run mode operation.
Requires 16 minor frames to transmit data.
1: Double dota mode gives 512 bytes of data for
each cyclea of run mode operation. Requires
32 minor fromes to transmit data.
Retard sweep definition:
-] -H 192 Volt retard awesep mode.
e 1: S0 Volt retard sweep mode.
1 9: 25 Volt retard sweep mode.

1 1: 12.5 Volt retard aweep mode.

Deflection aweep definition:

i © ©; Deflection sweep —100 to +100 V.
8 1: Deflection sweep —-58 to +50 V.
1 @: Deflection sweep =25 to +25 V.
1 1: Deflection sweep —12.5 to +12.5 V,
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Telemetry test:
t11ee0ce001921111080

Commond label _//

Transmit o predefined test pattern.

End of command string:

111X XXAXXAXANXNXNXXX

Terminates a command or a block of commands.
Not required for macro commands.

Floating Power Supply control:
110100 XXXXXXXXXX

Command |abel _//

Mods bit

Powar limit bit
FPS voltage levsl
Mode bit definition:

@: Manual mode. FPS is commanded to voltage spscified
by the FPS voltage level bits.

1: Potential tracking mode.
Powar limit bit definition:

@: Power limit off.

1: Power limit on.

FPS voltage level definitlion:

Commands FPS to fixed voltage level between © and —498 volts
in steps of 1.95 volts, where FF (hex) indicates B volts and
00 (hex) indicates —498 volts.



ROPE TELEMETRY FORMAT @

FORMAT: 4 MAJOR FRAMES

MAJOR FRAME: 256 FRAMES BY 128 B-BIT WORDS

MAJOR FRAME TIME: 16.384 sec.

FRAME TIME: 64 mSec,

WORD TIME: 9.5 mSec. 2 kWord/Sec
CLOCK FREQ. 16 kBit/sec.

Word allocation:

TM—Channel § 1:

TM—-Channel § 2:

5555553533358

55555555555585535

41
65
73
a1
84
85
86
a7
a9
90
9N
92
93

94
95
97

99
100
101
1682
183
ie5
1686
167
108
109
11@
111

Monitors
SPES 1
SPES 1
SPES 2
SPES 2
SPES 3
SPES 3
SPES 4
SPES 4
SPES 5
SPES 5

78 vt ) =t 1] =t b=t 7] 0= )

Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.
Ch.

PPS 2 STEP
PPS 1 STEP

DIFP
DIFP
DIFP
DIFP
DIFP
DIFP
DIFP
DIFP
DIFP
DIFP 1@
DIFP 11
DIFP 12
DIFP 13
DIFP 14
DIFP 15
DIFP 186

CONRMARGUN=

CONOINLLN-®

8957-CML
Rev F



ROPE TELEMETRY FORMAT 2, option B

FORMAT: 4 MAJOR FRAMES

MAJOR FRAME: 256 FRAMES BY 128 8-BIT WORDS

MAJOR FRAME TIME:16.384 sec.

FRAME TIME:64 mSec.

WORD TIME:2.5 mSec
CLOCK FREQ. 16

Word allocation:

TM—Channel §# 1:

3

TM—Channe! § 2:

55355353

.2 kWord/Sec
kBit/sec.

64

70
71
72
73
74
75
78
79

Monltors

DIFP
DIFP
DIFP
DIFP
DIFP
DIFP
DIFP
DIFP

[« ISR R R

Format

Format
Format
Format
Format
Format
Format
Formot
Format

WD

WD

w0
WD

94
95
97
98
99

WD 1e9
WD 1e1
WO tez2

8957-CML
Rev F



Minor frams Housekeeping Minor frame Housakeeping Minar fram
.

na.:

O~ REEN~=-O

w

19

Ry

ER222RURERURYBE84352LA250BYEEYHRBEBIRRIE

ROPE HOUSEKEEPING DATA

One B-bl L ward, WO 41, In eoch minor frame s allocoted for housskesplng data,

Format no.'s @ + dn,

data:

MAF 1D LSB
PPS1+5TEP
Fsv
PPSI4STER
ENGPI
PPS145TEP

OOSTAT 20 M5B

PPS+STEP

DMOSTAT 90 LSB

PPS145TER
HP31+
PPSI4STER
HPS1~
PPSI4STER
VPSS |
PPS145TER
W1 Jav
PPS1+STEP
Fsv
PPS145TEP
BEP|
PPS145TEP
Hunt 3al
PPSI+STEP
PPS1 |
PPSI4STER
HWPS2+
PPS14STEP
HWPS2—
PPSHSTEP
HPs2 |
PPS14STER
PPSZ |
PPS14STER
FSV
PPS145STEP
BEP|
PPS145TEP
FPSSTAT
PPS14STEP

1

2

3

4

5

19

HVPS1-2 STAT
PPSI145TEP 20

BIAS MN 1

PPSI4STEP 21

B1AS MON 3

PPS14STEP 22

B1AS MON 5

PPS14STEP 23

BIAS MON 7

PPS145TEP 24

Fsv

PPSI4STEP 23

PPSI4STEP 28

BIAS MCH 9

PPSIHSTEP 27

+3V CEP

PPSI4STEP 28

PPSI4STEP 31

338388 ¢%

-~
-

ERYEREER2EBRIBELEIZBIIdIzIFON

124

178
(1)

data:

FSCONTR LSB
PPST45TEP 32
Fsv
PPST4STER 33
B4Rl
PPSTHSTEP 34
OOSTAT 81 MsB
PPSHSTEP 33
OMDSTAT 01 LS8
PPSTHSTEP 36
HVPS1+
PPSI45TEP 37
HPSi=
PPST4STER 30
HVPST |
PPSHSTEP 39
W 3ev
PPSHSTEP 40
Fsv
PPSHETEP 41
BaEPI|
PPS4STEP 42
B 381
PPSI4STEP 43
PPS1 |
PPS14STEP 44
HVPS2+
PPSI4STEP 43
HYPS2—~
PPSI4STEP 48
HvPS2 |}
PPS14STER 47
PPs2 |t
PPSI4STER 43
Fsv
PPSHSTEP 49
BEPl
PPSI4STEP 50
BIAS OO STAT
PPS145TEP 51
BIAS MON @
PPS14STEP 32
BIAS NN 2
PPS14STER 33
BIAS MN 4
PPS14STEP 54
BIAS MON &
PPS1+STEP 53
BIAS MON 8
PPS14STER 58
Fsv
PPS14STEP 57
BEP|
PPS145TEP 38
Spare
PPSI{STEP 5%
+15¢ CEP
PPS145TEP &0
HPS1 TP
PPSI+STEP 81
+3V FSE
PPSIHSTEP 62
+43Y REF FSE
PPSI4STEP &3

ng.:

128
129
130
13
132
133
134
13
138
137
138
b
140
141
142
143
144
145
148
147
148
148
150
3

153
154
155
156
157

Housekeeping
dota:

MAF 1D M5B
PPSI4STEP &4
F5v
PPS1+STEP 65
- -]
PPS145TEP &6
OOSTAT 02 Ms8
PPS14STEP &7
OJOSTAT 82 LSA
PPS14STEP &8
HVPS1+
PPSI4STEP &9
HPS51=-
PPSI45TEP 70
HWPS1 )
PPSI45TEP 71
HU Jav
PPS145TEP 72
35
PPSI4STEP 73
BSPI
PPSI4STEP 74
U1 3ai
PPSI45TEP 75
PP5St 1
PPST45STER 76
HVPS2+
PPSHSTER 77
HWPS2
PPS145TEP 70
HwPs2 |
PPS145TEP 79
PP52 |
PPS145TER 89
Fsv
PPS1HSTEP B1
B&SPI
PPSI45TEP B2
Spore
PPS14STEP &3
HWS1=-2 STAT
PPSI45TER 84
BIAS MON 1
PPS145STER &S
BIAS MON 3
PPS145TER 08
BIAS MN S
PPST145TER 87
BIAS MN 7
FPS14STER 88
Fsv
PPST45STEP B9
-]
PPSI4STEP 90
BIAS MON 9
PPSI45TEF 91
=15V cEP
PPSHSETEP 92
CEP TEWP
PPSHSETER 53
+15V FSE
PPS145TEP 24
HWPS2 TEWw
PPSI4STER 93

Mimor frame  Housekeeping

FHEUBEUBESEUNNUBEEN

NN
32

TR
S&6% 4

(S t]
- ]

BREREY

dala:

FSOOMTR 4 MSH
PPS14STER 98

Fsv¥

PPS14STEP 97

BGP|

PPSI4STER 98
OOSTATAS MSB
PPSI4STEP 99

OJOSTAT @3 LS8

PPS14STEP
HPSHH
PPSI4STEP
HPSI-
PPSISTEP
HPS1 1
PPSI+STEP
HUl Jav
PPS14STEP
Fsv
FPS145TEP
BJ5P I
PPS145TEP
AT 381
PPS145TEP
PPSY |
PPSHSTEP
HWPS24+
PPSI4STEP
HP52-
PPSH5TER
HWPS2 |
PPS145TEP
PPS2 |

BsP|
PPS14STER

102

101

12

113

14

BIAS OMD STAT

PPSI4STEP

s

BIAS MCH B

PPSI145TER

BIAS MCH 2

PPS145TER

"7z

BIAS MIN 4

PPS145TER

18

BIAS MON 6

PPS145TEP

1e

BIAS MON 8

PPS14STEP
Fsv
PPS14STEP
BSPI
PPS145TEP
Spare
PPS14STEP

120

121

1z

123

+V REF CEP

PPS4STEP

124

CEP P/S TEWP

PPSTSTER
—~13V FSE
PPSHSTEP
Spare
PPSI45STEP

125

126

127

8957-CML
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Miner frgme Housekeeping Minor fram

no

W~ AR =D

SHLLB2LVEYBERERLERRBYIBRLN

ZR2BELEAEETEREEEES

ROPE HOUSEKEEPING DATA

One B=bit word, WD 41, in eoch minor frame iz allocated for housskesping dato.

Format no.’s 1 + 4n.

data:

WAF 1D LS8
PPSI-STEP
Fsv
PPS1=-5TEP
BEP
PPS1-5TEP

OJDSTAT 84 MsD

PPS1-5TEP

OJDSTAT &4 158

PPS1-5TEP
HVPS1+
PPS1-5TEP
HWPS1=
PPS1-5TEP
HVPS1 |
PPS1-STEP
HU v
PPS1-5STEP
Fsv
PP51-5TEP
BMSPL
FPS1-STEP
Bl 3a1
PPS1-STEP
PPST 1
PP51=-STEP
HPS2+
PP51=-5TEP
HPS2—
PP51-5TEP
HVPSZ |
FPS1-STEP
PRS2 |
PP51-5TEP
Fsv
PPS1-STEP
BVEP
PPS1-5TEP
FPSSTAT
PPS1-5TEP

1

2

3

4

17

19

HWPS1=2 STAT
PPS1-5TEP 20

BIAS MM 1

PPS1-STEP 21

BIAS MON 3

PPS1-5TEP 22

BIAS MON &

PPS1-5TEP 23

BIAS MON 7

PPS1-STEP 24

F5v

PPS1-STEP 23

s,

PPS1-5TEP 26

BIAS MON §

PPS1-5TEP 27

+V CEP

PPS1-S5TEP 28

& CeP

PR51-5TEP 29

IPS TP

PPS1-5TEP 3@

+28Y FSE

PPS1=5TEP N1

na. 3

Iggagete

*AR

8YEBeL828BEZZRRER2BIEYER

124

126
27

Housekeeping
data:

FSCONTR LSB
PPS1-STEP 32
Fsv
PPS1=STEP 33
BaP|
PPS1-STEP 34
OMDSTAT B3 uER
PPS1-STEP 33
OLSTAT 85 LS8
PPS1-STEP 38
HPS1+
PP51-5TEP 37
KPS -
PPS1-STEP 38
H¥PS1 |
PPS1-5TEF 39
HAUT 3av
PPS1-STEP 40
Fsv
PPS1-5TEP 41
BER)
PPS1-5TEP 42
Wt 331
PPS1-5TEP 43
PPS1 0
FPS1-STEP 44
HYPS2+
PPS1-STEP 43
HYPS2=
PPS1-STER 48

Minor frare Housskeeping

na.:

128
129
130
N
132
133
134
13
138
137
138
1%
148
14
142

19

data:

MAF 1D 468
PPSH-STER 64
Fsv
PPS1-STER 63
BEPL
PPS1-STEP &6
OJDSTAT 06 M5B
PPS1-5TEP 67
OJOSTAT 08 LS8
PPS1-5TEP 68
HPS1+
PPS1-5TER &9
HVPS1=-
PPS1-STEP 70
HVWPST |
PPSI-STEP 71
HUY 3av
PPSI-5TEP 72
FsvV
PPS1-STEP 73
BVSPI
PP51-STEP 74
an 3al
PP51-5TEP 73
PPST |
PPS1-STER 76
HVPS2+
PPS1=5TEP 77
HVPS2—
PPS1-5TEP 78

Mirar frame
ng.:

192
193

S PEUEBEYERUBONNENNBANY

2ER

PYBRBEEELEE

8957-CML

Housskoeping
data:

FSCONTR 4 WGS8
PPS1-STEF 58
Fsv
PPS1-5TEP 97
r ey
PPS1-5TEP S8
OJDSTAT e7 ms8
PP51-5TEP 99
OMDSTAT 87 LS8
PP51-5TEP 100
HWPS1+
PP51=5TEP 181
HYPS1=
PPS1-STEP 162
HYPS1 |
PPS1-5TEP 183
Hal1 38y
PPS1-5TEP 104
FSv
PPS1-STEP 103
BEP!
PPS1-STEP 106
Han 391
PPS1-STEP 107
PPst
PP31-5TCF 100
HVPS2+
PPS1-STEP 109

PPS1-5TEP 112

PPS1-STEP 116
BlASMN 2
PPS1-5TEP 117
BIAS MON 4
PPS1-5TEP 118
BIAS MON 6
PPS1-STEP 119
BIAS MON 8
PPS1-STEP 120
Fsv
PPSI1-5TEP 121
ENGPI
PPSI-STEP 122
Spare
PPS1-5TEP 123
+5V REF CEP
PPS1-5TEP 124
CEP P/S TBWP
PPS1=5TER 129
=18V FSE
PPS1-5TEP 126
Spare
PPS1-5TEP 127

Rev F



ROPE HOUSEKEEPING DATA

One 8-bit word, WO 41, In eoch minor frame is allocated for housekeeplng data.

Format no.*s 2 + én,

Minar frams Housekeeping Minor frave  Housakeepling

na, :

D~ e AN =D

RPRCJEBUBHRZLEBLBELISSLLALSBEYBERHBLEBBYRRYERER

data:

MAF 1D LSB
PPS24STEP
Fsv
PPS24STEP
B&P|
PPSM4STEP

OJOSTAT 09 M5B

PPS245TEP

OWOSTAT 98 LS8

PPS245TEP
HYPS1+
PPS4STER
HPSI=
PPSZASTEP
HWPS1 |
PPS2HSTEP
HAI1 3av
PPSZ4STEP
Fsv
PPS4STEP
BusPI
PPSM5STEP
W 38l
PPS245TEP
PPS1 |
PPS24STEP

2

3

4

19

n

12

19

HWPS1-2 STAT
PPSZ+STEP 20

BIAS MCN 1

PPS24STEP 2V

BIAS MCH 3

PPS245TEP 22

BIAS MCN &

PPS24STEP 23

BIAS MCH 7

PPS245TEP 24

ng.:

64
63
o8
&7
63
]

70
"
72
73
74

dday

BEURBEEN8BRBRIRRIERE

19

n2
113
114
115
18
n?
na
ne
120
1”1
122

124
123
128
27

data:

FSOOWTR LS8
PPS245TEP 32
Fsv

PPS24STEP 33
BEPI
PPS2HSTER 4
CLSTAT 09 Ms8
PPS4STEP 33
OMSTAT €9 LS8
PPS4STEP 36
HPSI+
PPSHSTEP 37
HPS 1=
FPSHSTEP 38
HWPS1 |
PPS24STEP 39
KT Jev
PPSSTEP 4@

FES24STER 41
BEPI
PPSMSTER 42
HAI 301
PPS245TEP 43
PPS1 |
PPS24STEP 44

PPS24STEP 43

PPS24STEP 48
HWPS2 |
PPS24STEP 47
PPS2 1
PPS24STEP 48

PPS24STEP 49
BSP )
PPS24STEP 50
BIAS (D STAT
PPS24STEP 51
B1Aa5 MON 8
PPS245TEF G2
BIAS MON 2
PPS24STEP 83
BIAS MON 4
FPS2HSTEF 54
BIAS MCH 8
PPS24STEP 33
BIAS MON 8
PPSZ45TEF 56

PPS245TEP 87
BSP1
PPS4STEP 38
Spare

+18V CEP
PPS245TEP 60
HWS1 TP

+V FSE

FPS245STEP &2
+5¥ REF FSE
PPS245TEP 63

Minor frama Housekesping

ng.:

128
129
130
131
132
13
134
133
136
137
138
139
140
141
142

147

188
147

189
170
7
172
173
174
173
176

178
179
m
131
182
183
184
183

187
188

190
%1

10

data:

WAF 1D WSB
PPS24STEP 64
Fsv
PPS24STEP &5
B&R|
PPS24STEP &8
QJDSTAT 10 M5B
PPS24STEP 67
CMOSTAT 10 LS8
PPS24STEP 68
HVWPS 14
PPS24STEP &9
HPS1-
PPS24STEP 70
HVPS1 |
PPSMHSTEP T
HAN 3av
FPS24STEP T2
Fsv
PPS245TEP 73
BRI
FPS245TEP 74
HW1 381
PPS24STER 73
PPS1 )
PPSZ4STEP 78

21

SEEREBREBCSEUNNUEREN

L]
S6r&LN2

24

-4

PUBNBEEE

Housekeeping
data:

FSCONTR 4 MSB
PPSZHSTEP 96
Fsv
PPS24STEP 97
BePl
PPS24STEP 50
OSTAT 11 MSB
PPSHSTEP 99
OJOSTAT 11 LSB
PPS245TEP 100
HPS1+
PPS245TEP to1
HVPS1=
PPSHSTEP 102
HWPST |
PPS24STEP 183
Han av
PPS24STEP 104
Fsv¥
PPS245TEP 105
8P|
PPSZ4STEP 108
W 8l
PPS24STEP 107
PPst |
PPS245TEF 108
HVPS2e
PPS24STEP 189
HVPS2=
PPS245TEP 110
HWPSZ |
PPS24STEP 111
PPS2 |
PPS245TEP 112
Fsv
PPS24STEP 113
BMSPI
PPS245TEP 114
BIAS OD STAT
PPS245TEP 115
BIAS MON @
FPSZHSTIF 116
BIAS MON 2
PPSHSTEP 117
BIAS MIN 4
PPS24STEP 118
DIAS MON 8
PPS24STEP 119
BIAS MOH 8
PPS24STEP 120
FSv
PPS245TEP 121
BEP1
PPS2STEP 122
Spare
PPS245TEP 123
+3V REF CEP
PPS24STEP 124
CEP P/S TOWP
PPSHSTEP 123
=-15v FSE
PPS24STEP 128
Spare
PPSZHSTEP 127

8957-CML
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ROPE HOUSEKEEPING DATA

Qne B=bit word, WO 41, In ecch minor frame |s allocated for housekeeping data.

Format no.'s 3 + 4n,

Minor fromy  Housekeaping Winor frame Housekseping Minor fram  Housekesping Minor fram  Housshkesping

na.: data: na.d data: na.: data: na. 2 dotao:
] MAF 1D LSO &4 FSOONTR LSB 128 MAF 1D M58 192 FSCONTR 4 M58
1 PPS2-5TEF @ 5] PPS2-5TEP 32 129 PPS2-STER 64 193 PPS2-STEP 96
2 Fsv 65 Fsv 13 Fsv 194 Fsv
3 PPS2-STEP 1 &7 PPS2-5TEP 33 k1) PP52-5TEP &3 195 PPS2-STEP &7
4 BER) 68 BEPE 132 BRI 196 BMsP I
L] PPS2-STEP 2 69 PPS2-5TER 34 133 PPS2-5TEP 68 197 PP52-5TEP 98
] QOSTAT 12 M58 7 OLOSTAT 13 M58 134 CJOSTAT 14 M58 198 DVMDSTAT 13 M5B
7 PPS2-STEP 3 )| PPS2-STEP 35 135 PPS2-STEP &7 199 PPS2-5TEP 99
] CMDSTAT 12 LS8 krs OJOSTAT 13 LSB 138 OMDSTAT 14 LSB 200 ODSTAT 13 LSB
9 PPS2-STER 4 73 PPS2-STEP 38 137 PPS2-5TEP 68 281 PP52-STEP 100
1@ HPS1+ T4 HWP51+ 13 HVPS14 2 HWPS1+
" PPS2-STEP § k) PPS2-5TER 37 1% PPS2-5TEP &9 283 PPS2-STEP 121
12 HWPS51= % HVPS1- 140 HVPS 1= 204 HVWPS1=
13 PPS2-STEP 6 7 PPS2-5TEP 38 14 PPS2-5TEP 70 285 PPS2-5TEP 182
14 HVPST | F;-] HvPS1 | 142 HPS1 | 208 HPS1 |
15 PPS2-5TEP 7 7 PPS2-5TEP B 143 PPS2-5TEP T 20 PPS2-STEP 103
16 Han Jev -} HW1 3av 144 a1 Jev 208 W Sev
17 PPS2-STEP 8 81 PPS2-5TEP 42 143 PPS2-5TEP 72 209 PPS2-5TEF 104
18 F5v B2 Fsv 148 Fsv 210 Fsv
19 PPS2-STERF 9 a3 PPS2-5TEP 41 147 PPS2-5TEF 73 2 PPS2-5TEP 165
o] BMEPL B4 BusPy 148 BuEP| 212 BSPI
21 PP52-STEP 10 B3 PPS2-5TEP 42 149 PPS2-5TEP 74 213 PPS2-5TEP 108
2 a1 38| ] w391 159 Bt 381 214 1 381
3 PPS2-5TEP 11 &7 PPS2-STEP 43 151 PPS2-5TEP 75 213 PPS2-5TEP 197
24 PPS1 8 PPS1 1 152 PPS1 | 218 PPS1 1
2 PPS2-STEP 12 89 PPS2-5TEP 44 153 PP52-STEP 76 217 PPS2-5TEP 106
26 HYPS24 90 HVPS2E 154 HWS24 218 HVPS24
7 PPS2-5TEP 13 1] PPS2-STEP 45 155 PP52-5TEP 77 219 PPS2-STEP 109
28 HYP52- 92 HVWPS2- 158 HWPS2- 24 HvPS2-
2 PPS2-STEP 14 3 PPS2-5TEP 46 157 PPS2-5TEP T8 21 PPS2-5TEP 110
32 HPS2 1 94 HVWPS2 | 158 Hws2 | 2 HPS2 |
3 PPS2-STEP 15 -] PPS2-STER 47 159 PPS2-5TEP 79 23 PPS2-5TEP 111
32 PPSZ | 96 PPS2 1 1% PPS2 1 224 PPS2 |
33 PPS2-STEP 18 g7 PPS2-5TEP 48 181 PPS2-5TEP B9 =5 PPS2-STEP 112
34 F5v 90 Fsv 182 FSV 228 Fsv
k-] PPS2-STER 17 99 PPS2-5TEP 49 163 PPS2-STEP 81 227 PPS2-5TEP 113
35 < 1o ] 100 BuSPI 164 BEP) 28 BusP)
37 PPS2-STEP 18 101 PP52-5TEP 59 183 PPS2-5TEP B2 29 PPS2-STEP t14
R} FPSSTAT 182 BlAS O STAT 168 Spare 230 BIAS MG STAT
» PPS2-STEF 19 183 PPS2-STEP 51 1687 PPS2-5TEP 83 2il PPS2-5TEP 1135
49 HWPS1=2 STAT 184 BIAS MON @ 188 HVP51=2 STAT 232 BIAS MON B
41 PP52-5TEP 2@ 185 PPS2-5STEP 32 189 PP52-STER B4 233 PPS2-5TEP 118
42 BIAS MON 1 108 BIAS MN 2 119 BIAS MCN 1 234 BIAS MON 2
43 PP52-5TEFP 21 187 PP32-5TEP 83 1M PPS2-STEF BS 235 PPS2-5TEP 117
& BIAS MN 3 108 BIAS MM 4 172 BIAS MON 3 2368 BIAS MON 4
43 PPS2-STEP 22 129 PPS2-STEP 34 173 PPE2-5TEP B 2% PPS2-5TER 118
48 BIAS MON & 110 BIAS MCN & 174 B1AS MON 3 238 BIAS MCN &
7 PPS2=5TEP 23 m PPS2-5TEP 55 175 PPS2-STEP 87 239 PPSZ-5TEP 119
“ BIAS MON 7 112 BlAS MOH B 178 BIAS MON 7 240 BIAS MON B8
49 PPS2-STEP 24 13 PP52-5TEP 56 177 PPS2-5TEP 88 Fed ] PPS2-5TEP 120
-] Fsv 114 Fsv 178 FsY 242 Fsv
-1 PP52-5TEF 28 115 PPS2-STEP 57 179 PPS2-5TEP 09 243 PPS2-5TEP 121
-4 BSPI 118 B8P 189 = 7o ] e BEPl
53 PP52-STEP 268 117 PPS2-5TEP 58 181 PPS2-5TEP 90 245 PPS2-STEP 122
54 BIAS MON 9 118 Spare 162 BIAS MDN 9 248 Spare
35 FPS2-STEP 27 119 PPS2-5TEP 59 183 PPS2-STEP 91 247 PPS2-5TER 123
L] +5V CEP 120 +15V CEP 84 =15V CEP 248 +5v REF CEP
57 PPS2-STEP 28 121 PPS2-5TEP &0 123 PPS2-5TEP 92 249 PP52-STEP 124
58 o P 12 WS TEWP 186 CEP TP -] CEP P/S TEW
&9 PPS2-5TEP 29 123 PPS2-5TEP 61 87 PP52-5TEP 93 -] PPS2=5TEP 123
&0 IPS TEMP 124 +3V FSE 188 +13V FSE 252 -3V FSE
61 PPS2-5TEP 30 123 PP52-STEP 62 189 PPS2-5TEP 94 233 PPS2-5TEP 126
&2 +28Y FSE 126 +3V REF FSE 199 HVPS2 TO#P 254 Spare
&3 PPS2-STEP 3t 127 PP52-5TEP &3 m PPS2-5TEP 95 5 PP32-5TCP 127

11
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sekeeping data:

Format: Monitor Name

Legend: Monitor Name:
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Rev P

Lecation Subcom HNominal Tolerance Algorithm

Self explanatory

Location: Base location
Subcom: Repetitions per major frome
Nomingl: Nominal value in uaer units, e.q9. Volt, Amp., deg.C.
Tolerance: Acceptoble [imits in user units, % or Bits.
Algorithm: Conversion algorithm from telemetry counts to user units
UU = N » [Expreasion]
UU: User units
N: Telemetry reading, & < N < 255
Monitor Nome Location Subcom Nominal Teclerance  Algoerithm
FsvV 2 16 Cmd, +/= 2 LSB V = N«2,451 VoIt
BMSP _I 4 16 FSV/RI +/= 2 LSB I = (1980 — N+528) microamp.
MONHVPS 14V 10 4 2950/265@ +/-5 7% V = Ne13.7872 Volt
MONHVPS 1=V 12 4 =2950/-265@ +/-5 % V = N+13.5924 VoIt
MONHVPS1_I 14 4 36 +/=3 LSB I = Ne2.4 mA
MONHVU1_3ev 16 4 32 +/-3 V = N+2.196 Volt
MONHVU1_30VvI 22 4 Not constant I = N+3.25 mA
MONPPS1_1 24 4 Not constant I = (.18eN47.3)eN mA
MONHVPS2+V 26 4 295@/2650 +/-5 % V = N+13,.6881 Volt
MONHVPS2-V 28 4 =2950/-2650 +/-5 % V = N»13,6626 VoIt
MONHVPS2_1 30 4 36 +/-3 LSB I = Ne2.4 mA
MONPPS2_1 32 4 Net constant I = (.186047.3)sN mA
PRESSURE 38 2 Pressure tranaducer is not instaglled.
BIASGMON 104 2 =5/-1 +/=2 LSB V = N#8,02382 VoIt
BIASTMON 42 2 5/1 +/-2 LSB V = Ns9.02354 Volt
BIAS2MON 186 2 =5/-1 +/-2 LSB V = N+8.02382 Volt
BIAS3MON 44 2 5/1 +/-2 LSB V = N»8.082354 Volt
BIAS4MON 108 2 -5/-1 +/-2 LsB V = N+0,82382 Volt
BIASSMON 46 2 5/1 +/-2 LSB V= N+0,02354 Volt
BIASEMON 110 2 =5/-1 +/-2 LSB V = N+@,02382 Volt
BIAS7MON 48 2 5/1 +/=-2 LSB V = N=08.82354 Volt
BIASBMON 112 2 -5/-1 +/-2 LsB V = N+8,02382 Volt
BIASIMON 54 2 5/1 +/-2 LsSB V = N+B,02354 Volt
MONSV 56 1 5.0 +/-8.2 ¥ V = N+0,02354 Volt
@VCAL 58 1 e.0 + 1 LS8 V = Ne5/255 Volt
FPST 60 1 =32 to 80 deg C See appendix A.
MON2BVFL 62 1 268.0 4/-3.8V V= NeB.1587 Volt @ nom. Joad.
MON+15V 120 1 15.9 +/-0.5 Vv V = Ne@,.06507 VoIt
HVPSIT 122 1 =30 to 80 deg C See appendix A.
FMONSY 124 1 5.@ +/-8.2 V V = N+2.02354 Volt

12



FMONCALSY
MON-15V
CEPT
FMON+15V
HVPS2T
MONCALSY
PST
FMON=-15V
MONPPS1+V
MONPPS1+V
MONPPS 1+
MONPPS1+V
MONPPS1{+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS 14V
MONPPS 14V
MONPPS 1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS14+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS14V
MONPPS1+V
MONPPS1+VY
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V

®@ W oo ~N O ;M s W N

W W NN N N N N N KN N RN = = o oo = s o e S
- @ W W0 ~N o0 U s WU N = O ©O ® N ;AU ph W NN =

126
184
186
188
190
248
259
252

5 o & & 9 O & &% & O O 0O ¢ ¢ 0O 60 o0 O & 6O v o 60O 6o o o 9 0 @

S

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

Ww ~ o
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15
17
19
21
23
25
27
29
3
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63

5.0
-15.@

- 30 to

15.9

5.9
-38
-15.
2209
2317
1858
1697
1556
1427
1308
1208
1100
1009
925
848
778
713
654
600
550
504
463
424
369
357
327
30
275
252
231
212
195
178
164
150
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to

to

+/-2 LSB

+/-0.8
80 deg
+/-8.5
80 deg

v
c
v
c

+/-2 LSB

80 deg
+/-2.8
+/-7.5
+/=7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/=7.5
+/-7.5
+/-7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5

c
v
b4
%
%
%
%
%
b
x
%
%
%
%
%
X
x

x

+/-7.5 %
+/-7.5 %
+/-7.5 %
+/-7.5 %
+/-7.5 %
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/=3 LSB
+/-3 LSB
+/~3 LSB
+/-3 LSB
+/=3 LSB
+/-3 LSH
+/-3 LS8

V =
Ve
See
V=

See

See

LA - A T - R Y - - - S - K S - A A - T T T O O A
1]

N+3.82354 Volt
N+8.06587 Voit
appendix A.
N+@.026507 Volt
appendix A.
N+©.02354 Volt
appendix A,
N+0.06587 Volt
Ne9.574 Volt
Ne9.574 Volt
Ne9.574 Volt
Ne9.574 Volt
Ne3.574 Volt
N+9.574 Volt
N+9.574 Volt
N+9,.574 Volt
Ns9.574 voit
N+9.574 VoIt
Ne2.574 Volt
Ne9.574 Volt
N+9.574 Volt
N+9.574 Volt
N+9.574 Vol t
Ne9.574 VoIt
Ne9.574 VoIt
N+9.574 Volt
N+9.574 Voit
N«9.574 Volt
Ns9.574 Voit
N=9.574 Volit
N«9.574 Volt
N+9.574 Volt
N+9.574 Volt
N«9.574 Volt
N+9.574 Volt
N«9.574 Volit
Ne8.574 VoIt
Ne9.574 Volt
Ne9.574 Velt
Ne§.574 VoIt

8957-CML
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MONPPS 14V
MONPPS14+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS1+V
MONPPS14+V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS1+V
MONPPS 14V
MONPPS1+Y
MONPPS1+V
MONPPS1+YV
MONPPS1+V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+VY
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS 1+
MONPPS 14V
MONPPS 14V
MONPPS1+V
MONPPS1+V

32
33
34
35
36
a7
38
39
40
41
42
43
44
45
45
47
48
49
5@
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

68
69
70
71

® o & o & 0o o O 0o & 60 O & oo 66 0o o 0o o o o 0O 0 99 0 0 9 e 9O O & L 60 6 O O ®F 6 O

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MEF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

65
67
€9
71
73
75
77
79
81
83
B85
87
89
21
93
95
97
99
101
183
185
167
169
111
113
115
117
118
121
123
125
127
129
131
133
135
137
139
141
143

138
126
116
106
97.3
89.2
a81.8
75.9
68.8
63.1
57.9
53.0
48.6
44.8
40.9
37.5
34.4
31.5
28.9
28.5
24.3
22.3
20.5
18.8
17.2e
15.78
14.47
13.27
12.17
11.186
108.23
9.381
8.602
7.889
7.234
6.6834
6.983
5.578
5.116
4,691
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+/=-3 LS8
+/-3 LsB
+/-3 LsB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LS8
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LS8
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/=3 LSB
+/=3 LSB
+/-3 LSB
+/-3 LSB
+/=3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB

+/-7.5
+/=7.5
+/=7.5
+f=7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/-7.5
+/=7.5
+/-7.5
+/=7.5
+/-7.5

b
b

I B B BN B B BN B B B R B B

N+9,.574
N+8.574
N+3.574
N+3.574
N+8.574
N+9.574
N+9.574
N»9.574
N+9.574
N+9,.574
N+9.574
Ne8.574
N+9,.574

Voit
Volt
Volt
Volt
Voilt
Volt
Volt
Volt
Volt
Volt
Volt
Vol t
Volt

Ne9.574 Volt

Ns9,574 Vol t

N+9.574 Volt

Ne9.574 Volt

Ne9.574 Vol t

N*9.574 Volt

Nes9.574 Volt

N+9.574 Volt

N+9.574 Vol t

N+2.574 Volt

N+9.574 VoIt

N+@.0959
N+0.0959
N+@.2959
N+2.0959
Ne2.28959
N=2.0959
N=2,0959
N+0.8959
Ne@.0859
N+@,0959
N+8,0959
Ned, 0959
NeD,0959
Ne@.08959
N+8,8959
N»@.08959

Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
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MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS1+V
MONPPS 1 4+V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 1 +V
MONPPS1+V
MONPPS 14V
MONPPS 14V
MONPPS1+V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V
MONPPS 14V

72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100

101

102

193

104

105

106

107

108

109

110

111

2 ® & ©® & ® ¢ O & ® © & 0 & o & O o o o ¢ 0 v © 66 ®© o 6 0o o 0 0O O ® ©© O ¢ 0 0 ©

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
189
191
193
195
197
199
201
203
205
207
209
211
213
215
217
219
221
223

4.302
3.945
3.617
3.317
3.842
2.7959
2.558
2,346
2.151
1.973
1.809
1.659
1.521
1.395
1.279
1.173
1.0878
©.9864
9.9046
0.8295
0.7607
0.6976
0.6397
0.5866
0.537%
9.4933
9.4524
0.4148
9.3804
9.3488
9.3198
©.2933
9.2690
0.2467
9.2262
0.2074
9.1902
0.1744
@.1600
0.1467
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+/=7

+/-7.

+/-3
+/-3
+/=3
+/=3
+/-3
+/=3
+/-3
+/=3
+/=3
+/-3
+/=3
+/-3
+/-3
+/-3
+/-3
b3
+/-3
+/-3
+/~3
+/-3
+/-3
+/-3
+/-3
+/=3
+/-3
df=3
+/-3
+/-3
+/-3
+/-3
+/-3
+/=3
+/=3
+/=3
+/=3
+/-3
+/=3
+/-3

5%
Sx
Lse
LsSB
Lse
Lse
LsB
LSB
LSB
LSB
LSB
LSB
LSB
LSe
Lse
LsSB
LS8
LSB
LSB
LSB
LS8
LSB
LsB
Lse
Lse
Lse
LS8
LSB
LsBe
LSB
LsB
LSB
LsBe
Lse
LS8
LSB
LSB
Lse
Lse
LSB

D R A A A A I T S S
]

Ne@.03859
N+&.0959
Ne@.@959
N+2.8959
N+@.0959
Ned.0959
N+©.@959
N+@.0959
Ns2,08959
N+©.0959
N+©.0959
N+©.0959
N+©.0959
Ne@.0959
Ne2.0959
N+2.9959
N+@.0959
Ne@.2959
Ne@.0959
Ne@,0959
Ne@,0959
N«D.08955
N+0.0959
N+@.0959
Ne@, 0959
Ne@. 2959
N+©.0959
Ne@.0959
Ne2.02959
Ne©.0959
Ne@.0959
N+@.2959
N+©.0959
Ne2.0959
Ne8.0959
Ne@.0959
Ne+8.0959
N+2.0959
N+@.@959
N+@.8959

Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Veolt
Volt
Volt
Volt
Volt
Volt
Valt
Volt
Volt
Voit
Veolt
Volt
Voit
Voit
Voit
Volt
Vol t
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Vol t
Vol t
Volt
Volt
Vol t
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MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS 14V
MONPPS1+V
MONPPS 1+V
MONPPS1+V
MONPPS1+V
MONPPS 14V
MONPPS1+Y
MONPPS1-V
MONPPS 1~V
MONPPS 1=V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-VY
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPP51-V
MONPPS 1=V
MONPPS1-V
MONPPS1-\.
MONPPS1-Y
MONPPS 1=V
MONPPS1-V
MONPPS 1~V

112

114
115
116
117
118
119
120
121
122
123
124
125
126
127

-

@ © O N O U e LN

e o & ©® o & o & 6 OO & o o o 0o o

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIFE
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

225
227
229
231
233
235
237
239
241
243
245
247
249
251
253
255

w o~ U

11
13
15
17
19
21
23
25
27
29
3
33
35
37
39
41
43
45
47

9.1345
2.1234
2.1131
8.1837
8.8951
0.e872
0.0800
0.0734
0.8673
8.e617
9.0566
8.0519
9.04786
0.0438
©.0400
Flyback
2200
2017
1850
1697
1556
1427
1308
1208
110
1629
925
848
778
713
654
600
550
504
463
424
389
357
327
3e0

16

+/-3 LSB
+/=3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/=3 LSB
+/=3 LSB
+/-3 LSe
+/~3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB

+/-7.5
+/=7.5
+/=7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/=7.5
+/-7.5
+/-7.5

+/-7.5
+/=7.5
+/~7.5
+/=7.5
+/=7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/-7.5
+/-3 LSB
+/-3 LSB
+/-3 LsB

x
x
x
x
x
x
%
%
X
x
+/=7.5 %
x
-
-
b4
%
%
-
%
4
x

€< € € € € € € € € <€ € € € € <
]

€ € € € € € € <€ € € € <€ <€ € «€ <€ <€ << <
|

N+8.0959
Ne+D.0959
N=2.8359
N+2.0955
Ned,0859
N8, 8959
N+0.0959
N+9,08959
Ne@.8959
N+©,8959
N»©,0359
Ne@.0858
Ne8,0959
N=8.8959
N+@.8959

Volt
Volt
Voit
Veolt
Volt
Volt
Volt
Volt
Volt
Vol t
Volt
Volt
Volt
Voit
Volt

N+9.800 Volt

Ne9.800 Volt

N=9.880 Volt

N+9.880 Volt

N+9.800 Volt

N+9.800 Volt

N+9,800 Volt

N+9.800 Volt

Ne9.880 Volt

N+9.800 Volt

N+9.800 Voit

Ne9.800 Volt

N=9.808 Volt

Ne9 .80 VoIt

Ne9.808 Volt

NeQ.808 Volt

N+3.800 Volt

N«9,.800 Voit

Ne9,.800 Volt

N«9.800 Volt

N+3.8060 Volt

N+g.880 Volt

N+9.860 Vol t

Ne9,800

Yolt
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MONPPS 1=V
MONPPS{—V
MONPPS1-V
MONPPS1-V
MONPPS 1V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1~V
MONPPS1-V
MONPPS 1~V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS1-V

24
25
26
27
28
29
3e
3

32
33
34
35
38
37
38
39
40
4

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59
60
61

62
63

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

49
51
53
55
57
59
61
63
65
67
69
rA
73
75
77
79
81
as
85
87
89
=3
a3
95
97
Q9
101
183
105
17
109
111
113
115
117
118
121
123
125
127

275
252
231
212
195
178
164
15@
138
126
116
186
97.3
89.2
81.8
75.0
68.8
63.1
57.9
53.0
48.8
44.6
49.9
37.5
34.4
31.5
28.9
26.5
24.3
22.3
20.5
18.8
17.20
15.78
14.47
13.27
12.17
11.16
19.23
9.381
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+/=3 LSB
+/=3 LSB
+/=3 LSB
+/-3 LSB
+/=-3 LS8
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LS8
+/-3 LS8
+/-3 LSB
+/-3 LSB
+/~3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LS8
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LS8
+/=3 LSB
+/-3 LS8
+/=3 LSB
+/=3 LS8
+/-3 LSB
+/-3 LSB
+/-3 LS8
+/-3 LsSB
+/-7.5 %
+/-7.5 %
+/-7.5 %
+/-7.5 %
+/-71.5 %
+/-7.5 %
+/=7.5 %
+/-7.5 %

L - - - - - - - A A A R - - - A - T T A N . T T A A
[ ]

V=

Ne3,800
Neg . B0
N«5, 808
NS .50
NeS , 880
NeS , B0
N«3_ B680
N9 . 800
N+9_ 800
Ns9.800
N+9,B800
N+9 . 800
Ne9 800
Ne9. 800
Ne9. 8060
N+, 800
Ne9 . 800
Neg, 800
N+9 .80
N+9.800
N+9 . 800
N+9.800
Ne9.800
N«9 . 800
N«S, 8080
Neg . B8a0
N+3.800
Neg . 800
N»9 ., 800
Ne9.B800
N+S.860
Neg, B00

Vol t
Volt
Voit
Volt
Voit
Volt
Voit
Volt
Yoit
Voit
Volt
Yoit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Vol t
Yolit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt

N+9.2988 Volt

N+@.0980 Volt

N+9,0980 VoIt

Ne8,0980 Volt

N+8.8980 Volt

N+2.098@ Volt

N+9.0980 Volt

N+2.8980 Volt
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MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS 1=Y
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS 1=V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS 1V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-Y
MONPPS1-V
MONPPS1=V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS 1=V
MONPPS1--V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS1--V.
MONPPS1-V
MONPPS 1=V
MONPPS1--¥
MONPPS1-V

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
8o
81
82
83
84
as
86
87
88
89
99
91
92
93
94
95
96
97
98
98

100

101

192

103

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

129
131

133
135
137
139
143
143
145
147
149
151

153
155
167
159
161

163
165
167
169
171

173
175
177
179
181

183
185
187
189
191

193
195
197
199
201

203
205
207

8.602
7.889
7.234
6.634
6.883
5.578
5.116
4,691
4.302
3.945
3.617
3.317
3.942
2.799
2,558
2.348
2.151
1.973
1.809
1.659
1.521
1.395
1.279
1.173
1.976
0,9864
0.9046
9.8265
0.7607
@.6976
@.6397
0.5888
0.5379
2.4933
0.4524
9.4148
8.3804
8.3488
2.3199
9.2933

18

+/-7.
+/-7.
+/=7.
+/-7.
+/=7.
+/-7.
+/=7.
+/-7.
+/=7.
+/=7.

+/=-3
+/=3
+/=3
+/=3
+/=3
+/=3
+/=-3
+/=3
+/-3
+/-3
+/-3
+/-3
+f=3
+/=3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/=3
+/-3
+/=3
+/=3
+/-3

L]
5
5

Mo N R

(7 I B TS T+
XN R N WM

LSB
LSB
LS8
LS8
Ls8
LsB
LSB
LsBe
LS8
LS8
LS8
LSB
LSB
Lse
LsB
LsB
LsB
LsB
LS8
LSB
LSB
Lse
LSB
LsSe
LSB
LSB
Ls8
Lse
LSE
LsB

P S R R - S S A A < A MR T - S - - - S S SN - ST - - - -GN - - - T T

N+9.0980
Ne@.2980
N+2, 0988
N=0.8980
Ne8. 0980
Ne@,08980
N+@.8980
Ned.2580
N+0,9980
N+0.2980
N»0.0980
N=D,0980
N+D.2980
N+2,09580
N=2.8980
N+9.02980
N+2.083988
N+2,0580
N+2.0980
N+@,0580
N+©.9588
N+&,0580
Ne®,0980
N+©.0288
M+d, @980
N«9.0988
Ne0.0980
Ne@, 0980
Ns©.0980@
Ne@, 0980
N+@.02980
N+&.0980
N+9,2980
N+0.2980
N«d.0988
N+@.0980
N+©.8980
Ne@.0980
N+@.0980@
N9 ,298@

Volt
Volt
Volt
Volt
Volt
Voit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Veolt
Volt
Volt
Volt
Velt
Yolt
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MONPPS 1=V
MONPPS 1=V
MONPPS 1=V
MONPPS1-Y
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS 1=V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-V
MONPPS1-Y
MONPPS1-V
MONPPS 1=V
MONPPS 1=V
MONPPS1-V
MONPPS 1=V
MONPPS 1~V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS2+Y
MONPPS24V
MONPPS2+Y
MONPPS2+V
MONPPS2+V

104
185
186
187
168
109
110
111
112
113
114
115
116
117
118
119
128
121
122
123
124
125
126
127

-

e W o <N O s WN

1

MR N RN R NN RN NN RN BN NN

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

209
21
213
215
217
219
221
223
225
227
229
231
233
235
237
239
241
243
245
247
249
251
253
255

-

L'~ I ¢ )

11
13
15
17
19
21
23
25
27
29
3

0.2690
8.2467
9.2262
8.2074
8.1902
9.1744
0.1600
0.1467
2.1345
2.1234
2.1131
@.1037
@,0951
@.0872
0.0800
0.0734
2.9873
2.2617
9.0568
09.0519
©.8476
2.0438
0.9400
Flyback
2200
2017
1850
1697
1556
1427
13e8
1208
1100
1009
925
848
778
713
654
609
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+/-3 LSB
+/-3 LsSB
+/=-3 LSB
+/-3 LSB
+/-3 Ls8
+/-3 LB
+/~3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LsSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LsSB
+/-3 LsB
+/-3 LsSB
+/-3 LSB
+/~3 LS8

+/-7.5
+/-7.5
+/-7.5
+/=~7.5
+/-7.5
+/=7.5
+/~7.5
+/=7.5
+/-7.5
+/=7.5
+/=7.5
+/=7.5
+/-7.5
+/~7.5
+/=7.5
+/=7.5

H N M W OHX X OHN N N R N N RN

o

€ € € € € € € € € € € € € € € € € € € <€ € « <

< € € € <€ € € € € <€ € <€ <€ € <€ <

N«@.098@ Volt

N+0.08980 Volt

N+9.8988 Volt

N+0 . 0980
N+8.8e98e
N+2.0980
N+@.0980
N+@.8958e
Ne2,0980
N+8@.09980
N+ .0980
N+ .0980
N«2.0980
N+2.0980
N+©.0980
N+8.8980
N+0.e980
Ne0.0980
Ns2.@980
N+g,0388
N+, 0980
N+©.0980
N«2.0980

N+9.810
N9 .810
Ns9.810
N«9.810
N+9.810
N+9.818
N+9.810
N+5.810
N+9.810
Ns9.81@
Ns9.810@
Ns9.81@
N+9.81@
Ne9 . B18
N+9.810
Ns9. 812

Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Veolt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Voit
Yolt
Volt

Volt
Volt
Volt
Volt
Vol t
Volt
Volt
VYolt
Volt
Volt
Vol t
Volt
Volt
Volt
Volt
Volit

B957-CML
Rev F



MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+VY
MONPPS2+Y
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+Y
MONPPS24V
MONPPS2+Y
MONPPSZ+V
MONPPS24+Y
MONPPS2+V
MONPPS2+V
MONPPS2+Y
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+Y
MONPPS2+V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPSZ4V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS24V
MONPPS2+V

16
17
18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
55

BMNNRN NN R NN RN R R R RN NDNNRRNRNNR R NDNDR R BRSNS N NBEE NN RN R R N DR

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
98

101

103

105

107

109

111

550
504
463
424
389
357
327
300
275
252
231
212
195
178
164
150
138
126
118
106
97.3
89.2
81.8
75.0
8.8
63.1
57.9
53.0
48.6
44.6
40.9
37.5
34.4
31.5
28.9
26.5
24.3
22.3
20.5
18.8
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+/-7.
+/-7.
+/-7.
+/=7.

+/=7
+/-3
+/-3
+/-3
+/-3
+/=3
+/=3
+/=3
+/-3
+/-3
+/=3
+/-3
+/-3
+/=3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/=3
+/-3
+/~3
+/=3
+/-3
+/-=3
+/-3
+/-3
+/-3
+/=3
+/-3
+/-3
+/=3
+/=-3
+/-3

5%
5%
S =%
5%

S %

LSB
LSB
LSB
LsB
LSB
Lse
Lse
Lse
LsB
Lse
LsSB
LsB
LSE
LsB
LSB
Lse
Lse
LsSB
LSB
LS
LSB
Lse
LSBE
Lse
LSB
LS8
LsB
LSB
LSB
LsB
LsB
LsB
LSB
LSB
LS8

< < <
[ ] [ |

€ € € £ € € €« € € € € € € € « € € «€ € € € € € € € € € € € &€ € € & € € € <
[ |

Ne9. 810
N+9.81@
N+9,.810
N+9.810
N+9.818
Ne9.810
Ne9.810
N=9.810
N+9.810
Ne9.810
N+9.818
N+9.810
N»9.810
Neg9.810
Ne9.810
N+9.810
N+9.810
N+9.810@
N+9.810
N+9.810
Ne9.810
Ne9.B810
Ne9.B10
Ns9.B810
N«9.810
Ne9.B10@
N+9.810
N«9.810
N+9.810
N+9.810
N«9.810
Ne+9.810
Ne3.810
Ne9. 818
N+9.81@
N+9.818
Ne9.810
Ne9.810
N+9.810
N+g.810

Volt
Valt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Yolt
Volt
Volt
Volt
Volt
Volt
Yolt
Yolt
Volt
Volt
Volit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Voit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
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MONPPSZ2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2Z24+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS2+V
MONPPSZ4V
MONPPS2+V
MONPPS24V
MONPPS24+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS24+V
MONPPS2+V
MONPPS2+Y
MONPPS24V
MONPPS2+Y
MONPPS24V
MONPPS24+V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS24+V
MONPPS2+Y
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS24+Y.
MONPPS2+Y
MONPPS2+V
MONPPS2+Y
MONPPS24V

56
57
58
59
50
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
e
81
82
83
B4
85
86
87
88
89
90
91
92
93
94
95

NMONONN RN RN RN R N BN R RB R B PND D R B BB N BN B KRB BB B DM BN D B DNMDR

2
2
2

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

113
115
117
119
121

123
125
127
129
131

133
135
137
139
141

143
145
147
149
151

153
155
157
158
161
163
165
167
169
171

173
175
177
179
181

183
185
187
189
191

17.20
15.78
14.47
13.27
12.17
11.16
10.23
9.381
8.602
7.889
7.234
6.634
6.083
5.578
S5.118
4.691
4,302
3.945
3.617
3.317
3.042
2,790
2,558
2.348
2.151
1.973
1.809
1.659
1.521
1.395
1.279
1.173
1.076

+/=7.5
+/=7.5
+/=7.5
+/=7.5
+/=7.5
+/=7.5
+/~7.5
+/-7.5
+/=7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/=7.5
+/-7.5
+/-7.5
+/-7.5
+/~7.5

b4
F
%
%
%
-
%
F-
%
%
%
%
%
x
%
%
%
%

+/-3 LSB

+/-3 LSB
+/-3 LsB
+/-3 LSB
+/-3 LsSB
+/-3 LsB
+/-3 LSB

+/-3 LSB

+/-3 LSB

+/-3 LSB

+/-3 LSB

+/-3 LSB

+/=3 LSB
+/-3 LSB
+/-3 LsB
2.9884 +/-3 LSB
0.9946 +/-3 LSB
©.8295 +/-3 LSB
0.7607 +/-3 LSB
8.6976 +/-3 LSB
0.6397 +/-3 LSB

9.5866 +/-3 LSB
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N+9.8981
N+©, 03981
N+@.0981
N+@,2381
N+@.0981
Ne8 . 0981
N+©.2981
Ne©.8581
N+@.@981
N«@.0981
Ne«@,08981
Ne@.0981
N»@.2981
Ned.0981
N«9,8981
N+©,08981
Ne0.2981
NeQ.0981
Ne@. @581
Ne@.2981
N+2.8981
N+9.0981
N+9.8981
N+8.0981
Ne©.@981
N«@.9981
N=2,0981
N+0.0981
N+8.0981
N»8,.8381
Ne@.0981
N9.02981
N«D.2981
N+@,0981
N+9.08981
N+9.0981
N+@.@981
N+9.02981
N+@.2981
Ne2.2981

Volt
Volt
Yolt
Vol t
Voit
Volt
Volt
Volt
Voit
Volt
Volt
Vol t
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Voit
Volt
Volt
Volt
Volt
Volt
Voit
Volt
Volt
Volt
Volt
Volt
Velt
Yolt
Volt
Volt
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MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPRS2+V
MONPPS2+Y
MONPPS 2+V
MONPPS2+V
MONPPS2+4-Y
MONPPS 2+V
MONPPS 2-+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS2+Y
MONPPSZ24V
MONPPSZ+V
MONPPS24V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS2+V
MONPPS24V
MONPPS2+V
MONPPS24V
MONPPS2+V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V.
MONPPS2-V
MONPPS2-V
MONPPS2=Y
MONPPS2-V

1186

118
119
120
121
122
123
124
125
126
127

-

~ o Wt B N
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MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

193
195
197
199
201
283
205
207
209
21
213
215
217
219
221
223
225
227
229
231
233
235
237
239
241
243
245
247
248
251
253
255

-

w ~N

11
13
15

0.5379 +/-3
0.4933 +/-3
0.4524 +/-3
2.4148 +/=3
9.3804 +/-3
2.3488 +/-3
2.3199 +/-3
9.2933 +/-3
9.2699 +/-3
0.2467 +/-3
0.2262 +/-3
@.2074 +/=3
9.1982 +/-3
0.1744 +/=3
0.1600 +/-3
0.1467 +/-3
0.1345 +/-3
90,1234 +/-3
0.1131 +/-3
6.1837 +/-3
+f=3
©.0872 +/-3
2.8800 +/-3
9.8734 +/-3

2.0951

0.9673 +/-3
0.9617 +/-3
9.9566 +/-3
2.8519 +/-3
9.08476 +/-3
0.0436 +/-3
0.0400 +/~3
Flyback
2200
2017
1850
1697
1556
1427
1308
1200

22

LSB
LsSB
Lse
LsSB
LsB
LsB
LS8
LSB
LSB
LSB
Lse
LSB
LSB
L.SB
Lse
LsB
LsBe
LSB
LS8
Ls8
LS8
Lse
LsSB
L.s8
LS8
LS8
LS8
Lse
LsB
LsB
LsB

+/~7.5 %
+/-7,
+/-7.
+/-7.
+/=7.
+/=7.
+/=7.
+/=7.

5%
Sx
5%
5%
5%
5%
5%

Va
V=
V=
Vom

€< € € € € € &£ € € € € € € € € € € € € € € € € € < <
[]

€ € <€ € € < £ <
]

Ne@,0981 Volt
Ne2.0981 Voit
Ne®,0981 VoIt
N«2,.0981 Volt
N+2.0981 Volt
N+©8.8981 Volt
N=8.8981 Volt
N+9.8981
NeB,0981 VoIt

Ne@.0981

Volt

Volt
Neg&.,8881 Volt
N+@,0981 Volt
N+©.0981 Volt
N+8.2981 Volt
N+8.9981 Volt
N+2.2981 VoIt
N»2.2981 Volt
N+8.83981 Volt
Ne®.,08981 Volt
N+2.0581 Volt
N+D2.0881 Volt
N+2,0981 Volt
N+2,0981 Volt
N+@.0981 Volt
N»9.08981 Volt
N+9.0981 Volt
Ne2.0981 Volt
N+0.2981 Volt
Ne@.0981 Volt
N+d.2981 Volt

N+92.0981 Volit
N+9.837 Volt
N+9,.837 Volt
N+9.837 Volt
N+9.837 Volt
N+3.837 Volt
N=9.837 VoIt
N*9.837 Volt
Ne9.837 Voit
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MONPPS2-V
MONPPS 2=V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-~V
MONPPS2-V
MONPPS2~V
MONPPS2-V
MONPPS2-V
MONPPS2--V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-~-V
MONPPS2-V
MONPPS2-V
MONPPS2-V,
MONPPS2-Y
MONPPS2-V
MONPPS2-V
MONPPS2-Y

10
11

12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
27
28
29
3e
31
3z
33
34
s
36
37
38
39
40
41

42
43
44
45
46
47

[ T T P B X L 2 T 7 B 2 B 2% [ B 2 I 7 B 2 B 7 T 2% ¥ L T 7 I N L L T B T R~ I N B I I N © R L

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
M1F
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

17
19
21

23
25
27
29
31

33
35
37
39
41

43
45
47
49
51

53
55
57
59
61

63
65
67
€9
71
73
75
77
79
81

83
85
87
83
91

93
a5

1

1100

1209
925
848
778
713
654
600
550
504
463
424
389
357
327
300
275
252
231
212
195
178
164
150
138
126
116
108
87.3
89.2
81.8
75.0
68.8
63.1
57.9
53.0
48.6
44.6
40.9
37.5

23

+/=7.5
+/=7.5
+/=7.5
+/-7.5
+/=7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/-7.5

qHR

HOH M O N R N R

%
%
%

+/-3 LSB
+/=3 LSS
+/=-3 LSB
+/=3 LSB
+/-3 LS8
+/-3 LSB
+/-3 LSB
+/-3 LsSB
+/-3 LS8
+/-3 LSB
+/-3 1SB
+/-3 LSB
+/-3 LS8
+/=3 LsB
+/-3 LS8
+/=-3 LSB
+/-3 LSB
+/-3 LSB
+/=3 LSB
+/-3 LSB
+/~3 LSB
+/-3 Lse
+/-3 LSB
+/-3 LS8
+/-3 LSB
+/=3 LSD
+/-3 LSB

Ve
Va

AT - D S SR - - - - A - - - A AR AR R T T T T S O A I A T
I

Ve

N+9.837
Ns9.837
N+9,837
Ne«9.837
Ne9.837
N+9,837
N=9.837
N+3,837
Ne9.837
Ne9,837
N=9,837
N+9.837
N+9.837
N+9.837
Ne9,837
Ne9.837
N+9.837
N+9.837
N*9,837
Neg,837
N+9,837
Ne9,.837
Ne9.837
N+9.837
N+9,837
Ne9.837
N+9.837
Ne8,837
Neg.837
N+5.837
Ne9.837
N»9,837
Ne8.837
N+9.837
N»9,837
N+9.837
Ne9.837
N»9.837
N*9.837
N+9.837

Volit
Volt
Voit
Voit
Volt
Volt
Volt
Voit
Vait
Volt
Volt
Voit
Volt
Veolt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Voit
Volt
Volt
Volt
Vait
Voit
Veit
Velt
Volt
Velt
Volit
Volt
Vol t
Vol t
Volt
Vol t
Volt
Volt
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MONPPS2-Y
MONPPS2-V
MONPPS2—-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-Y
MONPPS2-V
MONPPS2~-Y
MONPPS2--V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-Y
MONPPS2-V
MONPPS2-Y
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V-
MONPPS2-V
MONPPS2-VY
MONPPS2-V
MONPPS2--V

T R o S T 2 N 2 B 2 B 2 B 7 B 2 L 2 T O B o R ot T B & B 2t T 2 L N 2 < 2 I 2 7 P 7 7 O~ " I ~ R~ I P I I P

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

97

99
191
183
195
187
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
1583
1585
157
159
161
163
165
167
169
mm
173
175

J4.4

31.5

28.9

26.5

24.3

22.3

20.5

18.8

17.20
15.78
14,47
13.27
12.17
11.18
10.23
9.381
B.6@2
7.889
7.234
6.634
6.083
5.578
5.1186
4.69
4,302
3.945
3.617
3.317
3.042
2.7%@
2.558
2.346
2.151
1.973
1.809
1.658
1.521
1.395
1.279
1.173

24

+/-3 LSB
+/-3 LB
+/~3 LSB
+/-3 LSB
+/=3 LSB
+/-3 LSB
+/-3 LB
+/-3 LS8

+/=7.5
+/=7.5
+/=7.5
+/=7.5
+/=7.5
+/-7.5
+/=7.5
+/-7.5
+/=7.5
+/~7.5
+/-1.5
+/-7.5
+/=7.5
+/-7.5
+/-7.5
+/=7.5
+/~7.5
+/-7.5

%
%
x

%
%
4
%
%
%
-
b
%
x
%
%
x
%
%

+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/-3 LSB
+/=3 LSB
+/-3 LS8
+/-3 LSB
+/=3 LSB
+/-3 LSB
+f/=3 LSB
+/=3 LSB

Ve
Vo=
Vo=
Ve

P A AR T T - T A A - - - - - A - A - A . T T A - A L - A T
[ 4

N+9.837 Volt

N«9.837 Volt

Ne9.837 Volt

N+9.837 Volt

Ne9.837 Volt

N+38.837 VoIt

N+9.837 Volt

N+9,837 Volt

N*@.2982
N+8, 8982
NsB,0882
N«2,8882
N=0,8982
Ne@.0982
N»©.8882
N+9,8982
Ne@.0982
N+©.83982
Ned,8882
Ne@.0982
N+B.8982
N+0,0982
N+0,0982
Ne©.0952
Ne«0.0982
N+0.0982
N+2,0982
Ns@.0982
N+«2.0982
N+8.0982
N+D,.0982
N+@,2882
N+@.0982
N+0.0982
Ns@ ., 0982
Ne@.0982
NeQ.0982
N«9,8982
N+@.0582
N+9.02882

Volt
Volt
Volt
Vol t
Velt
Volt
Voit
Valt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Yol t
Yolt
Volt
Volt
Vol t
Volt
Volt
Volt
Volt
Yolt
Volt
Volt
Voit
Volt
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MONPPS2-V
MONPPS2-V
MONPPS2~-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
~ MONPPS2-V
MONPPS2-V
MONPPS2-Y
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-Y
MONPPS2-V
MONPPS2-~V
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2~V
MONPPS2-Y
MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V

MONPPS2-V.

MONPPS2-V
MONPPS2-V
MONPPS2-V
MONPPS2-V

88
89
9e
91
92
93
94
95
96
97
98
99

100

101

102

103

104

105

106

107

108

109

f1e

11

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

[P IR Y RN RN & N 0% TN S +* TR 7* S 2 NN 7 N RN 2 SN 2 [N ¥ SN A RN 7 NN #F SN # B * I 7 N * N * R 7 A E R PR 7 L R T R VR T R T R T N T LT R T R 7 R £

MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF
MIF

177
179
181

183
185
187
189
191

193
195
197
199
201

203
205
207
209
21

213
215
217
219
221
223
225
227
229
23
233
235
237
239
21
243
245
247
249
251
253
255

1.876
9.9864
©.9045
@.8295
0.7607
2.6976
0.6397
©.5866
8.5379
8.4933
0.4524
8.4148
0.3804
©.3488
2.3199
9.2933
0.26890
9.2467
8,2262
0.2074
@.1902
9.1744
@.1600
0.1467
9.1345
9.1234
8.1131
0.1037
0.095%
09,8872
0.08¢ee
0.0734
0.0673
0.8617
0.0568
@.e519
8.0476
@.0436
@.0400
Flyback

25

+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/=3
+/=3
+/=3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/=3
+/-3
+/-3
+/=3
+/=3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/-3
+/=3

LSB
Lse
LsSB
Lse
Lse
LsSB
LsSe
LsSB
LsB
LsB
LsB
LsB
LsSe
LSB
LS8
LsSB
LSB
LSB
LSE
LSB
LsB
LS8
LS8
LSB
Lss
LsB
LSB
LSB
LSE
LSE
LSB
LsSB
LsBe
Lse
LSB
LS
LS8
LS8
Lse

V=
V=

C - A S - - - - - - - - - - e . T A A . T e A
]

N+0,8982
N=9,0982
N+0.8982
N+@.0982
N+9,0982
N+9.8982
N+9,0982
N=8,0982
N+0.8982
Ne9,0982
N+9,0982
N+d.0982
N=9.0982
N+@.0982
N+@.0982
N+@.8982
N+©.0982
Ne«@.0982
Ne©,0982
N+2,0982
N+2,0582
Ne@, 0982
N+0.0982
Ne+©.08982
Ne«©.0982
N»©.0982
N»@.8982
N»9,2582
N+9,0582
Ne®,0982
Ne®,8582
N+2,0982
N+9.0982
NeD.0982
N+0.0982
N+@,0982
Ns@.0982
Ne®,0982
Ne@.0982

Volt
Volt
Volt
Volt
Volit
Volt
Volt
Yolt
Volt
Yolt
Volt
Volt
Yolt
Volt
Voit
Volt
Volt
Volt
Volt
Volt
Volt
Volit
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Volt
Yolt
Veit
Voit
Volt
Volt
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Digital Monitors:

1.

MAF ID LSB Location MIF @
MAF ID MSB  Location MIF 128
The MAJOR FRAME ID represents the contenta of a 16 Bit counter. The

counter 1 reset at power up, and is incremented every mojor frame.(16.384 sec.)

FPS DATA LSB Location MIF 64: 8 LSB*'s from DAC register controlling the FPS.
FPS DATA MS8B Locotion MIF 192: 4 MSB's from DAC register controlling the FPS.

CMDSTAT @@ through CMDSTAT FF show the last executed commands, and represent
the instrument configuraotion, The registers will be updoted upon command
execution,

CMDSTAT NN LSB: 8 LSB's

CMDSTAT NN MSB: 8 MSB's

GRID BIAS CMD Location MIF 102 ond 23@: Bios command status register.
Bit: 76543210 Bite: LsB

Detector 5: 1 = 5V, 8 = 1V Bit 5, 6, 7= @

Detector 4: 1 = 5V, @ = 1V

Detector 3: 1 = 5V, 0 = 1V

Detector 2: 1 = 5v, @ = 1V
e

Detector 1: 1

SV, 9 = 1v

HVU STATUS, Location MIF 40 and 168: HVU1 and HVU2 status.
Bit: 76543218 Bito: LSB

~

PP52 : 1 = ON, @ = OFF Bite, 7=¢0
HVPS2: 1 = HI, @ = LO

HVPS2: 1 = ON, @ = OFF

PPS1 : 1 = ON, © = OFF

HVPS1: 1 = HI, © = LO

HYPS1: 1 = ON, @ = OFF

FPS STATUS, Locotlon MIF 38: FPS Control Command atatus,
Bit: 78543210 Bite: LsSB

For bit definition, _/

See Appendix C.

26
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ROPE TEMPERATURE MONITORS

Algorithm for calculating temperature vs. TM readout.

.2.1: = a+ b(InR(T)) + c(InR(T))?
T

= deg.Kelvin(t[°C] + 273.15)

From data sheet:
t=0, T=273.15 % =23.661-10"3, R=7,335- 103
t=20, T =293.15, # =3.4112-10~2, R =2,814-103

t =40, T =313.15, +=23.1934-10"3, R =1,200-103

1) 3.661-1073 =a + b(In7,335- 10%) + c(in7,335 - 10%)3
2) 3.4112-107° = a + b(In2,814 - 103) + ¢(In2,814 - 10%)3

3) 3.1934-107% = a + b(Inl1.2- 10%) 4 ¢(Inl1.2 - 10°)3

1) @+ 8.9006 + 705.067¢c = 3.661 - 103
2) @+ 7.9424b+ 501.013¢ = 3.4112- 103

3) a+ 7.0901b + 356.4124¢ = 3.1934 - 10™3

1 8,900 705.067 a 3.661-10"3
1 7,0424 501.013 b | =1 3.4112-1073
1 7.0901 356.4124 c 3.1934 - 1073

a=14852-10"2 b=12.3477-10"% ¢=1.2242.10""

_ L o
L= SRR~ 273:15

Al
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N5

v (T) 255

N =[0:255] TM readout

= V(T)-4.99-10°
5.11-10% — ZIl49910

R(T) =

5. 100 -
N.5.4.99.10 ) 0.11 . 103

_ 255.5
- = N.5.4.99.10°
511-103 - ‘—25'5—5—-—
N .10°

5.11-103 - N -19.57

1

1.4852-

= — 273.15

- e d — N.105 7 N.05
1073 4 2.3477 - 10~4In (s7pii%ar) + 1-2242- 1077 (In (sr5i%e) )

A2
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* DATA SHEET
x CALCULATED

10

~40 -20 0 20 40 60 80 130
A3
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ROPE MACRO COMMANDS

ROPE

MACRO POCC CMD INSTRUMENT MODE (HEX)
CMD NO (HEX) FPS DIFP SPES
0 BOOO DI1FF Co00 BO3E
1 B001 DI1FF COl1A BO3E
2 B0OO2 DI1FF C050 BO3E
3 BOO3 DIFF CO070 BO3E
4 B004 D300 CO0A BO3F
5 BOO5 D300 CO005 BO42
6 B006 D300 C000 B0O44
7 B0OO7 D300 CooA B040
8 BOO8 D300 Co05 BO41
9 B0O09 D300 Co00 B043
10 BOOA D300 C030 BO3F
11 BOOB D300 Co10 BO41
12 BOOC DIFF cooA BO3F
13 BOOD DIFF C005 B0O42
14 BOOE DIFF C000 BO44
15 BOOF DI1FF CO0A B040
16 BO10 DIFF C005 B0O41
17 BO11 DIFF C000 B0O43
18 BO12 DIFE C000 B044
19 BO13 DI1FD C000 B0O44
20 BO14 DIFA Co00 BO44
21 BO15 DIF7 C0o00 BO44
22 BO16 DIF2 Ca00 B0O44
23 BO17 DIED C000 B044
24 BO18 DIE6 C000 B0O44
25 BO19 DIDE C000 B0O44
26 BO1A DI1D6 C000 B044
27 BO1B Di1CC C000 BO44
28 BOI1C D1C1 C000 B0O44
29 BO1D D1B5 C000 B044
30 BOIE D1AS8 C000 B044
31 BO1F D19B C000 B044
32 B0O20 D18C €000 B044
33 BO21 D17C C000 B044
34 B022 D16B C000 B044
35 B023 D159 C000 B044
36 B024 D146 C000 BO44
37 B025 D132 C000 B044
38 BO26 D11D C000 B044
39 B027 D107 C000 BO44
40 B028 DIFE C005 B0O41
41 B029 DI1FD C005 BO41
42 BO2A D1rAa C005 B0O41
43 ’ BO2B DI1F7 C005 B0O41
44 BO2C D1F2 C005 B0O41
45 BO2D D1ED CO005 B041
46 BO2E DI1E6 Co05 B0O41

Bl
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ROPE

MACRO POCC CMD INSTRUMENT MODE (HEX)
CMD NO ({HEX) FPS DIFP SPES
47 BO2F D1DE C0o05 BO41
48 BO30 DIFE cooA B040
49 B031 D1¥D cooA BO40
50 B(32 DI1FA cotA B040
51 B033 D1F7 CO0A B0O40
52 B0O34 D1F2 Co0A B040
53 BO0O35 DI1ED Co0A B040
54 B036 D200 C005 B0O42
55 B037 D200 C000 BO44
56 B038 D200 C000 B043
57 B039 DOCC C000 B0O44
58 BO3A DO9B CQ00 B0O44
59 B0O3B DO6B CO000 B044
60 BO3C D032 CO00 B044
61 B0O3D D007 CO00 B0O44

B2



FPS MODES

DIFP MODES

CMD {HEX)

DoCC
D0O9B
DOGB
D032
D007
D1FF
DIFE
DI1FD
DIFA
DI1F7
D1F2
DI1ED
D1ES
DI1DE
D1D6
D1CC
D1C1
D1B5
D1ASB
D19B
D18C
D17C
D16B
D159
D146
D132
D11D
D107
D200
D300

CMD(HEX)

C000
C005
CO0A
Co10
COlA
C030
C050
C070

OUTPUT (VOLTS)

-99.61
-195.31
-289.06
-400.39
-484.38

0
-1.95
-3.91
-9.77

-15.63

-25.40

-35.16

48.84

-64.47

-80.10

-99.63
-121.12
-144,57
-169.96
-195.36
-224.67
-255.92
-289.13
-324.30
-361.42
-400.49
-441.51
-484.49
TRACKING
TRACKING

OPERATION

STANDARD
STANDARD
STANDARD
STANDARD
STANDARD
DEFLECTION
RPA
ELECTROMETER

VOLTAGE

100V
50V
25V
100V
28V
100V
100V

8957-CML
Rev F

POWER LIMIT

OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
OFF
ON

DATA

SINGLE
SINGLE
SINGLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE
DOUBLE



SPES MODES
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ENERGY RANGE
CMD (HEX) SPES 1-2 SPES 3-b
BO3E ZERO ZERO
BO3F LOwW LOW
B040 LOW MEDIUM
B041 LOW HIGH
B042 MEDIUM MEDIUM
B043 MEDIUM HIGH
BO44 HIGH HIGH

ZERO =0eV

LOW =0.7eV-133¢V
MEDIUM= 0.7 €V - 1.8 KeV
HIGH =4.2EV-10.1KeV
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POTEN_STATUS Bit Definitions

7 6 5 4 3 2 1 0

Bit 0 - POT_SEEK_BIT
This bit indicates if the instrument is in polential seek mode.

0 - Not in potential seek mode
1 - In potential seek mode

Bit 1- POT_TRAK_BIT
This bit indicates if the instrument is in potential track mode,

0 - Not in potential track mode
1 - In potentiat track mode

Bit 2 - POT_FAIL_BIT

This bit indicates a failure scenario from within the potential seck or potential track mode. If
POT_SEEK_BIT is set, the process failed in the potential seek mode; the "zero" current threshold is
unattainable. If POT_TRAK_BIT is set, the process failed in the potential track mode; adding to or
subtracting from the FS_CONTROL word resulied in a negative value,

0 - No Failure
1 - Failure while seeking or tracking

Bit 3 - POWER_BIT
This bit indicates if the instrument has exceeded the power consumption limit.

0 - Power consumption okay
1 - Power limit exceeded

Bit4 - PCHECK_BIT
This bit indicates-if the power consumption check needs to be performed or bypassed.

0 - Bypass power consumption check

1 - Perform power consumption check
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Bit 5 - MNTR_ERR_BIT
This bit indicates if the FSV, FSI, or BMSPI monitor readings resulted in bad data values (OFFH),

0 - Monitor readings okay
1 - Monitor readings invalid

Bit 6 - FSV_BAD_BIT

This bit indicates if there was an error reading the FSV monitor value from the DAC (conversion took
longer than 25 usecs).

0 - FSV monitor reading okay
1 - Bad FSV monitor reading

Bit 7 - BMSPI_BAD_BIT
This bit indicates if the BMSPI moniter value read was a valid value.

0 - BMSPI monitor reading okay
1 - Bad BMSPI monitor reading
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